Based on a survey of scholars from Shanghai Maritime University, we demonstrate that academic engagement has a positive impact on commercialization and that this impact is greater for risk-averse scholars than for other risk-seeking scholars. Our results suggest that in an institutional transition environment, the government should consider encouraging academic engagement to stimulate the commercialization activities of conservative scholars.
Introduction
Universities are central to the public research system, and the commercial exploitation of knowledge created in the university has become increasingly vital in the world, particularly for its role in stimulating economic growth. The commercialization of academic knowledge includes activities such as disclosure, patenting, licensing, and the transfer of patents and academic entrepreneurship activities. Indeed, commercialization essentially represents the "third mission" of universities and is encouraged in many countries (Foray & Lissoni, 2010) .
However, commercialization was not always as legitimate as it currently appears. The commercialization activities were initially risky and constrained by the institutional environment.
In the 1960s, the attitudes of US scientists toward commercialization were ambiguous because of the trade-off between the profits of commercialization activities and the risks of political embarrassment. Most scholars had not engaged in academic commercialization until the Bayh-Dole Act was enacted in 1980 (Hausman, 2018) .The Act shifted the attitudes of US institutions toward encouraging commercialization, and today, commercialization is regarded as one of the missions of US universities. Universities such as Stanford and the MIT are famous for their commercialization outcomes, and many universities have established technology transfer offices (TTOs) to provide services for their professors (Siegel, Waldman, Atwater, & Link, 2004) .
Recent studies have highlighted the importance of academic engagement, a "knowledge-related collaboration between academic researchers with non-academic organizations" (Perkmann et al., 2013) with the aim of transferring scientific knowledge from universities to industries. Academic engagement refers to activities such as collaborative research, contract research, consulting, providing ad hoc advice and networking with practitioners. Compared to academic commercialization, academic engagement is more common and acceptable among scientists, as scholars have no need to be concerned about the legitimacy and uncertain impact of academic engagement on their scientific careers. However, the relationship between academic engagement and commercialization remains open for investigation (Perkmann et al., 2013) . On the one hand, academic engagement may stimulate commercialization, because collaborating with industry can enlighten researchers about which scientific findings have more potential for commercialization, enabling them to invest more effort into patenting those findings for further licensing or spinoffs (Shane, 2001) . On the other hand, academic engagement may crowd out commercialization efforts. Through academic engagement, companies absorb enough academic knowledge for their business, and researchers and universities gain considerable payback (Cohen, Nelson, & Walsh, 2002 ).
This study is set in the context of China, where a formal institution for the transfer of academic knowledge is far from established. Although Chinese government encourages universities to take part in commercialization activities and launched several relevant policies in 1996, 2002 and 2015, in practice, little scientific knowledge has been commercialized.
Chinese scholars still fear the risks and uncertainty involved in the progress of commercialization, which range from peer pressure to gossip and even corruption-related dangers concealed within an inchoate institutional transaction process.
One notable example is the case of Fu Lin 12 .
Our study finds that academic engagement has a positive impact on commercialization and this impact is larger among risk-averse scholars. Additionally, organizational support improves commercial activities. This study contributes to the existing literatures through at least two aspects. First, the relationship between academic engagement and commercialization is deeply considered in our research. Second, individual risk preference is added to our model because risk preference has a moderating effect on the relationship between academic engagement and commercialization.
The paper is organized as follows. Section 2 presents the theoretical framework and outlines the hypotheses. Section 3 explains the methodological strategy. The main results of the empirical analysis are shown in Section 4. Finally, the conclusions are presented and discussed in Section 5.
Theoretical background and hypotheses

Commercialization in China
Commercialization is the process of transferring academic knowledge to commercial use through discourse, patenting, and licensing (Thursby & Thursby, 2002 , 2004 or by starting a forprofit company (Ding & Choi, 2011; Etzkowitz, 1983; Shane & to the unintentional misuse of scientific funding from his university during the commercialization process. Khurana, 2003; Stuart & Ding, 2006) . Commercialization can make the best use of academic knowledge and stimulate the development of the economy and society, so many researchers have paid attention to the factors that affect commercialization.
Studies have also found that institutional and organizational factors have an impact on commercialization (Heinecke, 2018) .
"Bringing institutions into evolutionary growth theory" (Nelson, 2002) and commercialization in the institutional transition stage are therefore worth of the attention of scholars.
In China, a formal institution that encourages scholar incentives to transfer knowledge.
Academic engagement and commercialization
Academic engagement is defined as "a knowledge-related collaboration by academic researchers with non-academic organizations" (Perkmann et al., 2013 , Mowery et al.,2015 , Academic engagement includes activities such as collaborative research and contract research as well as consulting, providing ad hoc advice and networking with practitioners (Perkmann et al., 2013) .
The relationship between academic engagement and commercialization attracts considerable interest. Academic engagement that provides scholars with opportunities to establish contact with industry will stimulate commercialization (Powell & Colyvas, 2007) . Academic engagement offers scholars more industry experience, social capital and social networks, which are key elements in commercialization (Stuart & Ding, 2006) . Based on data from the Natural Sciences and Engineering Research Council of Canada, Landry et al. found that when a researcher has consulting experience, the likelihood of launching a spinoff increases (Landry, Amara, & Rherrad, 2006) .
On the other hand, academic engagement may crowd out commercialization. Cohen (2002) stated that consulting is more vital in transferring public research to industry than patents or licenses in most industries and that the return from academic engagement is much higher than that from commercialization (Perkmann et al., 2011) . Focusing on academic engagement also limits the time available for commercialization. Ding and Choi (2011) found that a company's scientific advisor is less likely to become an academic founder.
In sum, direct commercialization is not a universal way to transfer knowledge when the formal system is not established.
The relationship between academic engagement and commercialization is ambiguous and the empirical results might be a net effect. However, there have been few empirical investigations into this relationship. Hence, our first step is to test the following hypotheses:
H1a/H1b: Academic engagement has a positive/negative impact on commercialization.
Risk preference and commercialization
Risk preference is one of the factors of commercialization and it moderates the relationship between academic engagement and commercialization. Moreover, academic engagement can aid in realizing the commercial value of knowledge with lower risk. Therefore, riskaverse scholars may tend to treat academic engagement as substitute other than supplement to commercialization.
In summary, we propose the following hypothesis:
H2a: Risk-seeking scholars are more likely to participate in commercialization.
H2b: Risk preference negatively moderates the relationship between academic engagement and commercialization.
Organization and commercialization
Universities have made considerable efforts to stimulate commercialization. Some universities have policies on rewarding faculty members who are involved in technological transfer that results in more licenses (Perkmann, King, & Pavelin, 2011) , and some have established TTOs (Bercovitz et al., 2001) to promote commercialization. The patent and copyright policies of organizations influence the ability of scientists to commercialize (Bercovitz & Feldman, 2006 
Data and Methodology
Data
Our data came from Shanghai Maritime University (SMU).
Non-anonymous questionnaires were distributed to faculty members by the SMU TTO. The survey was conducted in July In 2016, Professor An Bowen from Shanghai Maritime University used his own patents and inventions from contract research with enterprises to establish a startup, which was the first time in China that a professor successfully established a start-up using patents as shares. Tech_Trans: If the professor had not engaged in technology transfer, the variable was coded as 0. If the professor had participated only in patent licensing or patent transfer through a contract, the variable was coded as 1. If the professor had taken part in both kinds of transfer activities, the variable was set equal to 2.
(Ac_Entre) .
Independent Variables
Academic Engagement. We use total funding amount of contract research to measure the extent of academic engagement.
Enterprises or government enter into contracts to solve a practical problem or provide consulting services. We collect the respondent's total amount of contract funding in the past three years.
Risk preference.The respondents' risk preference is assessed by the extent to which they agreed with several statements, such as "I embrace risk" and "I absolutely hate risks".
We use a dummy variable to measure risk preference since different respondents may have different understanding of the statements. If a respondent's mean score for the questions is higher than the mean for the population, risk preference is coded as 1.
Organization
Org_attention. We used questions such as "Is your department/school focus on technological transfer, and has it even set a target?" to measure the attention of an organization. If
Ac_Entre: If the professor had not engaged in academic entrepreneurship, the variable was coded as 0. If the professor had taken part in establishing a start-up either by self-investment or by using patents as shares, the variable was coded as 1. If the professor had used both methods, the variable was coded as 2. the answer is "yes", we code the variable as 1, 0 otherwise.
Control Variables
Individual characteristics such as age, gender, professional title, previous amount of international publications, patents, consulting work and collaboration and successful case around are controlled.
Econometric specification
The hypotheses regarding the relationship between academic engagement and commercialization are tested by specifying the following econometric model:
ORG*AE + RP*AE + Controls+ , i=1……106
A logistic model is estimated when the dependent variable is commercialization. When examining the subset of commercialization activities, our dependent variables are ordered (0,1,2); therefore, we use ordered logistic models. Our sample include 85 males and 21 females, and the age range is from 28 to 58 years, with an average age of 37 years.
Results
Descriptive statistics
Title is categorized as middle title, vice-senior title, and senior title. The respondents publish an average of 2.9 international papers and have 1.132 patents in the last three years.
-
------------------------------
Insert Table 1 about here Table 2 presents the correlation matrix for the variables. The correlations between the variables provide support for our hypotheses and justify further examination. Significant correlations are observed between title and age, which is consistent with the reality that one's title increases with age.
-------------------------------
Specifically, the number of contract research funding (Academic_Engagement) is significantly correlated with technology transfer/commercialization activities and linked with investing methods for commercialization. The method of using patents to transfer knowledge (Tech_tran) is correlated with the method of investing, which reflects that patents are necessary for investment. These results highlight some relationships between commercialization and academic engagement.
------------------------------
Insert Table 2 about here
Commercialization and academic engagement
The results of the econometric models are demonstrated in Table 3 . Models 1, 2 and 3 present the relationship between academic engagement and commercialization. Models 4, 5 and 6 take the interaction effects into consideration to examine the moderate effect of risk preference and organization attention of academic engagement on commercialization. commercialization.
- Table 3 about here
Additional analyses were implemented for the robustness checks. We used other control variables for these analyses, for provide robust results that support our conclusions. Table 4 about here
Conclusion
Academic 
